Functional recovery after experimental spinal cord compression and whole body vibration therapy requires a balanced revascularization of the injured site.
Based on several positive effects of whole-body-vibration (WBV) therapy on recovery after SCI, we looked for correlations between functional (analysis of locomotion), electrophysiological (H-reflex) and morphological (density of functioning capillaries) measurements after SCI and WBV-treatment. Severe compression SCI at low-thoracic level (T8) in adult female Wistar rats was followed by WBV twice a day (2 × WBV) over a 12-week post-injury period. Intact rats and rats with SCI but no WBV-therapy ("No-WBV") served as controls. Recovery of locomotion was determined by BBB-locomotor rating, foot stepping angle (FSA), rump-height index (RHI), correct ladder steps (CLS) and H-reflex at 1, 3, 6, 9, and 12 weeks after SCI. Animals were sacrificed by an overdose of Isoflurane (Abbott). One hour later their spinal cords were fixed in 4% PFA for 24 h. Samples from the thoracic cord containing the lesion site and from the lumbar intumescence were cut into 10 μm thick longitudinal frozen sections. All functioning capillaries were unequivocally identified because the endogenous peroxidase of the erythrocytes was clearly visualized with 0.05% diaminobenzidine (DAB). A determination of their absolute (in μm2) and proportional areas (percent of photographed tissue) revealed a significantly denser capillary network in the WBV-treated rats: 1,66 ± 0,41% in the "vibrated" rats versus 0,79 ± 0,19% in the "No-WBV" animals. The portion of the capillary network in intact rats was 1,51 ± 0,69%. Surprisingly, even though the vascularization in the treated animals was significantly increased, this had no beneficial influence on the recovery of functions after SCI. The results of this study provide for the first time evidence that intensive WBV-therapy leads to a significantly denser capillary network in the lesioned spinal cord. However, since this higher capillary density is not associated with improved functional recovery (possibly because it exceeded the balance necessary for functional improvements), optional treatments with lower intensity or less time of WBV-therapy should be tested.